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(54) NONAQUEOUS SYSTEM ELECTROLYTE BATTERY 

(57)Abstract: 

PURPOSE: To suppress self discharge and increase shelf life by adding tricarbonimide 
to a nonaqueous system electrolyte. 

CONSTITUTION: A positive electrode 1 and a negative electrode 2 using lithium as an 
active material are spirally wound through a separator 3 impregnated with a nonaqueous 
system electrolyte comprising a solute selected from the group comprising LiPF6, 
LiC104, LiCF3S03, LiBF4, LiAsF6, and LiN(CF3S02)2, a solvent selected from the 
group comprising ethylene carbonate, propylene carbonate, vinylene carbonate, 
1,2-dimethoxyethane, dimethyl carbonate, diethyl carbonate, ethylmethyl carbonate, 
tetrahydrofuran, and 1,3-dioxane, and 0.1-30.0wt.% tricarbondiimide to constitute a 
spiral electrode body. The spiral electrode body is inserted into a battery can 4 also 
serving as a negative terminal. The negative electrode 2 is connected to the battery can 4 
through a negative conductor 5, and the positive electrode 1 is connected to a battery 
cover 7 through a positive conductor 6. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] A positive electrode A negative electrode which uses a lithium as an active material A nonaqueous electolyte which 
consists of a solvent chosen from a group which consists of LiPF6, LiC104, UCF3S03, solute [ which was chosen from a group 
which consists of LiBF4, LiAsF6, and LiN (CF3S02)2 ] and ethylene carbonate, propylene carbonate, butylene carbonate, 
vinylene carbonate, 1, 2-dimethoxyethane, dimethyl carbonate, diethyl carbonate, ethyl methyl carbonate, tetrahydrofuran, 1, and 
3-dioxolane It is the nonaqueous electolyte cell equipped with the above, and is characterized by adding TORIKARUBO imide 
to said nonaqueous electolyte, 

[Claim 2] A nonaqueous electolyte cell according to claim 1 characterized by being at least one sort chosen from a group which 
said TORIKARUBO imide becomes from tris (2-hydroxyethyl) isocyanurate, a triaryl SHIANU rate, triallyl isocyanurate, and 
those derivatives. 

[Claim 3] A nonaqueous electolyte cell according to claim 1 by which said TORIKARUBO imide is characterized by being 
added to said nonaqueous electolyte in 0.1 to 30.0% of the weight of the range. 

[Claim 4] A nonaqueous electolyte cell according to claim 3 by which said TORIKARUBO imide is characterized by being 
added to said nonaqueous electolyte in 5.0 to 20.0% of the weight of the range. 

[Claim 5] A nonaqueous electolyte cell according to claim 1 characterized by said positive electrode consisting of a carbon 
material 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is concerned with the nonaqueous electolyte cell equipped with the positive electrode, the 
negative electrode which uses a lithium as an active material, and the nonaqueous electolyte, and relates especially to 
amelioration of the nonaqueous electolyte. 
[0002] 

[Description of the Prior Art] The nonaqueous electolyte cell using a lithium as a negative-electrode active material attracts 
attention as a cell which has high energy density, and active research is done. Generally by this seed cell, a simple substance and 
mixture, such as ethylene carbonate, propylene carbonate, butylene carbonate, vinylene carbonate, 1, 2-dimethoxyethane, 
dimethyl carbonate, diethyl carbonate, ethyl methyl carbonate, tetrahydrofuran, 1, and 3-dioxolane, are used as a solvent which 
constitutes a nonaqueous electolyte. And LiPF6, LiC104, LiCF3S03, LiBF4 and LiAsF6, and LiN(CF3S02)2 grades can be 
enumerated as a solute dissolved into this. 

[0003] By the way, since a nonaqueous electolyte is decomposed by a certain operation of a solute when the cell which has the 
nonaqueous electoiyte which consists of such a solvent and a solute is saved in the state of charge, there is an inclination for the 
capacity of the cell after conservation to fall. Moreover, as a negative-electrode material, when carbon materials, such as graphite 
and corks, are used, said inclination becomes still stronger. Especially, in a rechargeable battery, an electrode material, a solute, 
and a solvent will make the condition it is easy to make a lifting and a nonaqueous electolyte decompose a reaction into by the 
cathodic reduction reaction at the time of charge. Consequently, a nonaqueous electolyte is degraded and the property of a cell is 
reduced accelarative. Therefore, it has been an important technical problem in utilization of this seed cell to control the 
self-discharge at the time of conservation. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention controls the self-discharge at the time of saving this seed cell, and 
proposes the outstanding nonaqueous electolyte which raises a conservation property. 

[0005] . . 

[Means for Solving the Problem] A negative electrode which uses a positive electrode and a lithium as an active material in order 
that this invention may attain the above-mentioned object, LiPF6, LiC104, LiCF3S03, a solute and ethylene carbonate that were 
chosen from a group which consists of LiBF4, LiAsF6, and LiN (CF3S02)2, Propylene carbonate, butylene carbonate, vinylene 
carbonate, 1, 2-dimethoxyethane, dimethyl carbonate, diethyl carbonate, In a nonaqueous electolyte cell equipped with a 
nonaqueous electolyte which consists of a solvent chosen from a group which consists of ethyl methyl carbonate, 
tetrahydrofuran, 1, and 3-dioxolane, it is characterized by adding TORIKARUBO miide to a nonaqueous electolyte. 
[0006] At least one sort chosen from a group which consists of tris (2-hydroxyethyl) isocyanurate, a triaryl SHIANU rate, triallyl 
isocyanurate, and those derivatives as said TORIKARUBO imide can be used. And as an addition of this TORIKARUBO imide, 
the addition effect is accepted to weight of a nonaqueous electolyte in 0.1 to 30.0% of the weight of the range. And 5.0 to 20.0% 
of the weight of a range is the optimal especially preferably from a viewpoint of not reducing discharge capacity after 
conservation of this seed nonaqueous electolyte cell. 

[0007] Here, as a positive electrode, a metallic oxide containing manganese, cobalt, nickel, vanadium, and niobium can be used. 
[0008] Moreover, it is possible to use a lithium metal or an alloy in which occlusion and bleedoff of a lithium are possible, for 
example, a lithium-aluminum alloy, a carbon material, for example, corks, and graphite as a negative electrode. 
[0009] 

[Function] If the nonaqueous electolyte which added TORIKARUBO imide is used, the added TORIKARUBO imide will 
stabilize nonaqueous electrolyte. This mechanism can be considered as follows. That is, the lone-pair electrons of the nitrogen 
atom contained in TORIKARUBO imide will enclose an electrolytic anion. 

[0010] Consequently, the probability for an electrolytic anion to touch a direct solvent becomes low, and what controls 
decomposition of a nonaqueous electolyte can be considered. Thus, it becomes possible to raise the conservation property of a 
cell. 
[0011] 

[Example] Below, it explains in full detail per example of this invention. 

(Example 1: Nonaqueous rechargeable battery) Half section drawing of the cylindrical shape nonaqueous rechargeable battery as 
one example of this invention cell is shown in drawing 1 - Among drawing, after the positive electrode 1 mixed this lithium 
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content diacid-ized cobalt, the carbon powder as an electric conduction agent, and the fluororesin powder as a binder by the 
weight ratio of 85:10:5, next applied this mixture to the charge collector, using the lithium content diacid-ized cobalt heat-treated 
in the 700 degrees C - 900 degrees C temperature requirement as an active material, it was heat-treated and produced at 100 
degrees C - 1 50 degrees C. On the other hand, after it mixed with the graphite (graphite) and the fluororesin powder as a binder 
which are a carbon material by the weight ratio of 85:15, next the negative electrode 2 applied this mixture to the charge 
collector, it was heat-treated and produced at 100 degrees C - 150 degrees C. Between this positive electrode 1 and a negative 
electrode 2, the separator 3 with which impregnation of the nonaqueous electolyte which is the main point of this invention was 
carried out is infixed, and the whorl electrode object is constituted. This electrode object is inserted in the cell can 4 which serves 
as a negative-electrode terminal. The negative-electrode conductor 5 is connected to said negative electrode 2 through the end, 
and electric welding of it is carried out to the internal can bottom of the cell can 4 so that this negative-electrode conductor 5 
may consider electrical connection as the cell can 4. On the other hand, the positive-electrode conductor 6 is connected to the 
positive electrode 1, and electrical connection is carried out to the cell lid 7 which serves as a positive-electrode terminal 
Through the insulating packing 8 made from polypropylene, it was insulated with the cell can 4 and this cell lid 7 has sealed the 
cell can 4. 

[0012] As the electrolytic solution, a hexa fluorophosphoric acid lithium (LiPF6) to what was dissolved in the mixed solvent (it 
is 5:5 at a volume ratio) of ethylene carbonate (EC) and 1 and 2-dimethoxyethane (DME) at a rate of 1 mo 1/1 as a solute and as 
TORIKARUBO imide this invention cell A with an outer diameter [ of 13.8mm ] and a height of 48.9mm was produced using 
what added tris (2-hydroxyethyl) isocyanurate at 10% of the weight of a rate to said electrolytic solution. 

[0013] On the other hand, the same cell was produced as an example of a comparison using the electrolytic solution which does 
not add tris (2-hydroxyethyl) isocyanurate, and it considered as the comparison cell U. 

[0014] The conservation property of a cell was compared using these cells. The experiment conditions at this time saved each 
cell for two months at 60 degrees C after the full charge, and computed the rate of self-discharge (%) for the remaining capacity 
after conservation as compared with initial capacity. This result is shown in a table 1. As for this invention cell A, this shows that 
self-discharge is controlled at the time of conservation as compared with the comparison cell U. 


[0015] 


A table 1] 
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[0016] (Example 2: Nonaqueous rechargeable battery) this invention cell A of said example 1 and the cell which has the same 
configuration were produced, the addition of the TORIKARUBO imide added to a nonaqueous electolyte, i.e., tris 
(2-hydroxyethyl) isocyanurate, was changed, and the discharge capacity of the cell after conservation was measured. The 
experiment conditions at this time save the cell after a full charge for three months at 60 degrees C, and survey discharge 
capacity (mAh) of a cell. 

[0017] This result is shown in drawing 2 . Drawing 2 takes the addition (% of the weight) of the tris (2-hydroxyethyl) 
isocyanurate which is TORIKARUBO imide along a horizontal axis, and takes the discharge capacity (mAh) after cell 
conservation along an axis of ordinate. As an addition of tris (2-hydroxyethyl) isocyanurate, to the weight of a nonaqueous 
electolyte, the addition effect is accepted in 0.1 to 30.0% of the weight of the range, and control of lowering of the cell capacity 
after conservation is measured from this result. And 5.0 to 20.0% of the weight of a range is especially the optimal from a 
viewpoint of keeping the discharge capacity of the cell after conservation large. 

[0018] In addition, about this addition range, the same inclination is observed also in TORIKARUBO imide other than tris 
(2-hydroxyethyl) isocyanurate. 

(Example 3: Nonaqueous rechargeable battery) Except having used the mixed solvent (it being 5:5 at a volume ratio) of 
propylene carbonate (PC) and 1 and 2-dimethoxyethane (DME) as the electrolytic solution, this invention cell A of an example 
1, and the comparison cell U and the same cell were produced, and it considered as this invention cell B and the comparison cell 
V, respectively. 

[0019] Moreover, the thing [ thing / using the triaryl SHIANU rate as TORIKARUBO imide ] using this invention cell C and 
triallyl isocyanurate was used as this invention cell D. 

[0020] The rate of self-discharge when saving this invention cells B, C, and D and the comparison cell V for two months at 60 

degrees C (%) is shown in a table 2. Thereby, as for this invention cell, it turns out that self-discharge is controlled at the time of 

conservation. 

[0021] 

[A table 2] 
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[0022] In addition, in the above-mentioned example, although LiPF6 was illustrated as a solute dissolved in a nonaqueous 
electolyte, it cannot be overemphasized that LiC104, LiCF3S03, and LiBF4, LiAsF6 and LiN (CF3S02)2 can be used. 
Moreover, although the mixed solvent of ethylene carbonate, the mixed solvent of 1 and 2-dimethoxyethane and propylene 
carbonate, and 1 and 2-dimethoxyethane was illustrated as an organic solvent, it is possible to use these simple substances, 
butylene carbonate, vinylene carbonate, dimethyl carbonate, diethyl carbonate, ethyl methyl carbonate, a tetrahydrofuran, 1, 
3-dioxolanes, and such mixture. 
[0023] 

[Effect of the Invention] As mentioned above, by adding TOR1KARUBO imide to a nonaqueous electolyte, the conservation 
property of this seed cell can be raised and that industrial value is very large. 
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